Serotoninergic involvement in the regulation of circadian rhythms of hypothalamic-pituitary adrenal and prolactin axis.
A detailed review of their own experiments and of data existing in the literature regarding the role played by 5HT in the control of circadian rhythms of HHAA and HHPA is given by the AA. In rats, a positive correlation between 5-HT content in the limbic system and plasma corticosterone circadian rhythm has been shown to exist by means of pharmacological and neurosurgical approaches. Lesions of the raphe area result in an abolition of diurnal periodicity of plasma steroids similar to that obtained after inhibition of 5-HT synthesis by means of PCPA. A modification of the amplitude of the plasma corticosterone circadian variations also occurs after more selective destruction of some nuclei (n. centralis superior and n. raphe dorsalis) which reduced 5-HT concentration both in the hypothalamus and the hippocampus. Isolation of the mediobasal hypothalamus by a frontal cut posterior to the optic chiasma abolishes the diurnal fluctuation of plasma corticosterone, indicating that the suprachiasmatic nucleus is a focal site for the 5-HT regulation of the phasic activity of the HHAA. Evidence in favour of 5-HT mechanisms in the limbic area as the biological clock regulating the circadian variations of the adrenal axis is also provided. Restoration of the diurnal rhythm of plasma corticosterone after its abolition could be explained with the existence of a small functional pool of brain 5-HT or with the development of receptor supersensitivity. Pharmacological and surgical manipulation on central 5-HT neurons suggest the existence of two distinct serotoninergic mechanisms, a limbic one and an intrahypothalamic one, which play a modulatory role in the circadian variations of plasma PRL. Also in this case, adaptive accessory brain structures can take over in restoring the circadian hormones periodicity in conditions of impairment of the main serotoninergic mechanisms.